GPHR-dependent functions of the Golgi apparatus are essential for the formation of lamellar granules and the skin barrier.
The lumen of the Golgi apparatus is regulated to be weakly acidic, which is critical for its functions. The Golgi pH regulator (GPHR) is an anion channel essential for normal acidification of the Golgi apparatus, and is therefore required for its functions. The Golgi apparatus has been thought to be the origin of lamellar granules in the skin. To study the functional role(s) of GPHR in the skin, we established keratinocyte-specific GPHR-knockout mice using the Cre-loxP system. These mutant mice exhibited hypopigmented skin, hair loss, and scaliness. Histological examination of GPHR-knockout mice showed ballooning of the basal cells and follicular dysplasia. In addition, inflammatory cells were seen in the dermis. The expression of trans-Golgi network 46, a marker for lamellar bodies, and kallikrein 7, a protein within lamellar bodies, is diminished in GPHR-knockout mouse skin. Examination by electron microscopy revealed that keratinocytes produced aberrant lamellar bodies. The transepidermal water loss of these knockout mice was increased compared with wild-type mice. Moreover, expression of cathelicidin-related antimicrobial peptide (CRAMP) in the skin was diminished. These results suggest that GPHR is essential for the homeostasis of the epidermis including the formation of lamellar bodies and for the barrier function.